give high specificity of annelation of the cyclopentanone ring at carbons 4 and 5 with respect to the benzene substituents [1, 2] .
Huisgen et al. [3, 4] have shown that oximation of small and medium ring benzocycloalkanones gives only the anti isomer (e.g. 3) and, providing a bulky substituent is not present at C-7, the Beckmann rearrangement has been found to procede with phenyl migration to afford the required lactam in moderate yield [5, 6] . Thus, in this manner, the indanones of structure 2 could be anticipated to * Reprints requests to Dr. H. G. Grant.
0340-5087/79/0500-0728/$ 01.00/0 ultimately provide, via the oxime, the required benzovalerolactam structure 1.
Herein is described an evaluation of the "one- In Table I the results of the reaction carried out on eleven 1,2-disubstituted benzenes are set out.
These directly provided the five new indanones 4-8 and subsequently a further four, 9-12 from the demethylation of 5 and acetylation of the hydroxyl substituents. None of these compounds appears to have been described previously in the chemical literature. In all reactions which produced indanones in acceptable yield, a number of minor neutral products were also observed by GLC and TLC. The presence of some precursor phenyl vinyl ketones The phenolic indanones (4), (5) and (9) were acetyl-ated with acetic anhydride/pyridine to yield crystalline acetates (10) and (12) and an oily acetate (11) which, although obtained analytically pure by column chromatography, steadfastly refused to crystallise from a variety of solvents.
The reaction carried out with benzofuran did not provide any detectable indanones, instead annelation occurred on the furan ring to form 1-methyl benzofurocyclopentan-3-one (19) in 34% yield. This constitutes a new tri-cyclic system and is the subject of a preliminary communication [9] describing details of preparation, characterising derivatives and structure assignment. (Shifts bracketed thus { are interchangeable assignments.) which can be attributed only to C-3a and the hydroxyl substited benzene carbon. For C-3a to experience a deshielding of this order it would require the methyl to be para and the hydroxyl meta as has been assigned from the UV spectral data discussed above. In this configuration C-3a would experience a small shielding effect from the para methyl group at C-6 and a small deshielding effect from the meta hydroxyl at C-5. Conversely, for the alternative orientation of the C-5 and C-6 substituents, C-3a Avould experience a large shielding effect from the para hydroxyl and essentially zero effect from the meta methyl group [15] . Thus, the latter orientation was considered inconsistent with the carbon-13 NMR shifts observed. Unfortunately, this analysis cannot also be applied to the spectrum from indanone (5) 
Experimental
Infrared spectra were recorded as Nujol mulls or liquid films on a Jasco IRA-1 grating spectrometer. Melting points were determined on a Reichert hotstage and are uncorrected. Proton NMR spectra were recorded with 10% solutions in CDCI3 at 80 MHz; carbon-13 spectra with 20% solutions at 20.1 MHz on a Bruker WP-80 spectrometer using a ca. 45° pulse and 4K data points. Accurate mass measurements were recorded on an AEIMS-30 spectrometer at a resolution of 10000. Combustion analyses were performed by the Australian Microanalytical Service.
Polyphosphoric acid reaction
The disubstituted benzene (0.5 mole), crotonic acid (0.55 mole) and polyphosphoric acid (400 mis) were mixed thoroughly and heated with periodic stirring in an oil bath maintained at 125-130 °C. After 30 min the mixture was poured immediately into crushed ice (ca. 1.5 Kg) and stood with occasional stirring until the resultant dark red/brown slurry reached ambient temperature. This was extracted twice with diethyl ether (1 L) and the combined extracts washed twice with 15% potassium bicarbonate solution (500 mis) and once with water. After drying, evaporation of the ether yielded the crude product.
3,6-Dimethyl-5-hydroxy indan-l-one (4)
This compound was obtained from the PPA cyclisation reaction in 64% yield and recrystallised from diethyl ether to give colourless prisms, m.p. 152-153 °C. The acetate (10) was obtained by heating the indanone (4) from above (5 g) with pyridine (2.3 g) and acetic anhydride (50 ml) for one half hour on the steam bath, followed by quenching in water and extraction into ether which was washed with sodium bicarbonate solution and dried over sodium sulfate. Evaporation gave 10 in 95% yield; recrystallisation from benzene/petroleum ether gave colourless prisms, m.p. 86-87 °C. 
5-Hydroxy-6-methoxy-3-methyl indan-l-one (5)
This compound was obtained in 34% yield and was purified by dry column chromatography over alumina (Woelm) using methylene chloride as eluent. Recrystallisation from 1 : 1 methylene chloride/hexane gave colourless needles, m.p. 89. 5 
